Müller glia factors induce survival and neuritogenesis of peripheral and central neurons.
We have examined the trophic effects of conditioned media obtained from purified murine Müller glia cells on chick purified sympathetic or dorsal root ganglia (DRG) neurons and on Retinal Ganglion Cells (RGC) from postnatal mice. Purified murine Müller glia cultures stained positively for vimentin, GFAP or S-100, but were negative for neuronal markers. Murine Müller glial conditioned medium (MMG) was concentrated and at 1:1 dilution supported 100% survival of chick or rat sympathetic neurons after 48 h compared to <5% in controls. Partial purification of the MMG using centriprep concentrators showed that trophic activity is from molecules above 10 kDa. MMG stimulated AKT, ERK and pStat3 in sympathetic neurons. Sympathetic or DRG neuronal survival induced by MMG was blocked by anti-human NGF, but not by anti-human CNTF (sympathetic) or by anti-BDNF (DRGs) neutralizing antibodies. MMG also induced neurite outgrowth in P4 mice retinal explants and on isolated RGC. RGCs plated on top of Müller glia cells had a much better survival rate (>80%, 96 h) compared to laminin+poly-L-lysine substrates. In conclusion, we show that purified mice Müller glia cultures secrete NGF that support peripheral neuronal survival and other unidentified trophic molecules that induce RGC survival and neuritogenesis.